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(57) ABSTRACT

Blade insert arranged inside the blade walls so that the joint
between the msert and composite (1) 1s a double shear joint.
The insert 1s made up of two defined parts, the head (3, 3') and
the body, which are joined together by joint elements (5) that
define a double wall body (6, 6'). The joint between the insert
and pultruded material (2) 1s made with an adhesive chemaical
joint (9). After making the joint, the assembly made up by the
inserts and pultrusion profiles (2) 1s fitted 1nto the blade walls
during its manufacturing process and material curing.

9 Claims, 2 Drawing Sheets
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1
BLADE INSERT

OBJECT OF THE INVENTION

The invention describes an insert for a wind turbine blade
according to the preamble 1n the first claim.

BACKGROUND OF THE INVENTION

Wind turbines blades are typically joined to the wind tur-
bine hub with a mechanical multipoint joint, presented with
stressed screws. Likewise, the blades divided into several
modules can be assembled with mechanical joints between
metal parts called inserts. The basic function of these blade
root joint elements and the intermediate joint elements 1s
transierring traction and/or compression loads transmitted
from the blade laminations.

The nearest state-of-the-art corresponds to patent EP
18789155 where metal inserts axially housed in blade module
walls are presented, where this wall 1s made of a composite
lamination with a series of holes. The structural joint between
the composite and the serts 1s carried out with chemical
means (adhesive) and 1s defined as a single shear jo1nt, as each
side of the 1nsert 1s 1n contact with one of the sides of the hole
in the composite.

However, the transfer of traction and/or compression loads
produced 1n the blade’s laminations as a consequence of the
loads caused 1n the blade by the action of the wind are very
big. This problem could be solved reinforcing the module
walls with more fibre and large 1nserts, but this excess weight
in the blades would unacceptably increase loads 1n the wind
turbine.

DESCRIPTION OF THE INVENTION

To achieve a suitable transier of the loads, a specific insert
1s defined that 1s arranged 1n such a way 1nside the blade walls
that the joint between insert and composite forms a double
shear joint. The insert 1s made up of two defined parts, the
head and the body, which are joined together by external joint
clements that define a double wall body. On the other hand,
the wall of the modules that make up the blade 1s made up of
a sandwich lamination the external skin of which 1s made out
of two composite laminations and the inside of which 1s made
up by carbon fibre pultrusion profiles and square section.

BRIEF DESCRIPTION OF THE FIGURES

In order to explain the joint of the insert and the composite,
as well as the make-up of the insert itself, the following
figures are included:

FIG. 1 shows a section of the insert joint and the blade wall
lamination according to a first embodiment.

FI1G. 2 shows a transversal section of the insert according to
the practical embodiment of the two tubes.

FI1G. 3 shows a transversal section of the insert according to
the practical embodiment of the independent plates.

FI1G. 4 shows a section of the insert joint and the blade wall
lamination according to a second embodiment.

FI1G. 5 shows a transversal section of the insert according to
the practical embodiment of a single tube.

FI1G. 6 shows a transversal section of the insert according to
the practical embodiment of the use of a top plate and another
bottom plate.

DESCRIPTION OF A PREFERRED
EMBODIMENT

The mnvention consists of two practical embodiments, the
first of which 1s shown 1n FIG. 1. The insert1s arranged on one
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side and the sandwich lamination on the other. The sandwich
lamination 1s common to both embodiments while the insert
1s different in each of them.

According to FIG. 1, the sandwich 1s made up of a com-
posite sandwich (1) and a pultrusion profile (2) that makes up
the core.

The 1nsert 1s joined to the pultrusion profile (2) by a chemi-
cal joint (adhesive) (9) which joins the double wall (6, 6') of
the 1insert to the two faces of the pultrusion profile. In this way,
a double shear joint between the insert and the profile 1s
obtained. The assembly made up of the insert and the profile
1s fitted into the blade walls, forming part of the sandwich
structure made up by the two laminations (1) and the pultru-
s1on profiles (2).

The 1nsert 1s made up of two parts joined together, the head
of the nsert (3, 3') and the body of the insert. The head of the
msert (3, 3') has a top gap (4) where the axial holes are
accessed (not shown 1n the figures) used for fastening to other
iserts. The joint between the head (3, 3') and the body 1s
carried out with some external elements (3) that fasten both
parts. The insert body 1s made up of a double wall (6, 6') 1n the
two present practical embodiments.

As shown 1n FIG. 2, the body of the double wall (6) of the
isert 1s made up of two tubular elements (6.1). Another
alternative 1s the one shown 1n FIG. 3, where the double wall
body (6) 1s made up by sheets (6.2) that are joined to the
outside and inside of the head (3) of the insert.

The second practical embodiment uses the same sandwich
lamination with a first composite lamination (1) and a core
made up of a pultrusion profile (2). The insert also has a head
(3') with 1ts corresponding top gap (4) to access the msert’s
fastening elements (not shown 1n the figure). In this embodi-
ment, the msert body 1s made up of a extension (7) of the head
(3'), combined with a single body (8) and the corresponding,
external fastening elements (5). All this constitutes a double
wall (6'), again, as shown 1n FIG. 4.

The single body (8) that constitutes the double wall (6') 1n
combination with the extension (7) of the head of the nsert
(3')1s a hollow tube (8.1) that 1s arranged on the outside of the
insert, as shown 1n FIG. 5. Another possible alternative 1s the
one shown 1n FIG. 6, where there 1s a considerable reduction
in material as 1t only uses sheets (8.2) at the top and the bottom
to make a double wall (6') only 1n these parts.

The method for placing the insert inside the composite
sandwich 1s characterised by the fact that the insert and pul-
trusion profile (2) are chemically joined with adhesive (9)
betore manufacturing the blade walls. This process may be
carried out positioning the parts together and a later injection
ol adhesive 1n the space between parts or applying adhesive
on one of the parts and positioning the rest in their position.

When the joint between the 1nsert and pultrusion profile (2)
has been made and the adhesive (9) has cured, the assembly
made up of the 1nserts and pultrusion profiles (2) 1s fitted 1nto
the blade wall lamination during the wall manufacturing pro-
cess: 1n a first step, a series of layers of composite (1) are
positioned, and then the assemblies made up of the insert and
pultrusion profile (2) are positioned, and finally another series
of composite layers (1) 1s placed on top of these assemblies.
During the composite (1) curing process, 1ts resin sticks to the
pultrusion profiles (2) joiming the profiles to the rest of blade
wall lamination.

The invention claimed 1s:

1. A blade 1nsert fitted to the 1nside of a sandwich lamina-
tion made up by composite skins and pultruded material core
in the shape of a cell, comprising
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the msert includes a head (3, 3') and a double wall body (6, 6. Blade 1nsert according to claim 1, characterised by the
6') joined together with external elements (5), double wall body (6') being made up of a extension (7) of the
the double wall body (6, 6') is inserted inside the sandwich ~ he€ad (3') and a single body (8). ‘
lamination with a pultruded fibre (2) between the two 7. Blade msert according to claim 6, characterised by the
walls 5 single wall body (8) being made up by a single tube (8.1).

8. Blade msert according to claim 6, characterised by the

a joint between the insert and pultruded material 1s made single body (8) being at least made up by one sheet (8.2) on

with an adhesive chemical joint (9). the top part and another (8.2) on the bottom part.
2. Blade msert according to claim 1, characterised by the 9. A method for positioning an insert inside a composite
double wall body (6) being independent of the head (3). o Sandwich lamination with pultrusion profiles in its core, com-
3. Blade insert according to claim 2, characterised by the prising
double wall body (6) being made up of two tubes (6.1). injecting an adhesive 1nto a prior assembly of an insert and
4. Blade insert according to claim 2, characterised by the the pultrusion profile until the gaps between the double
double wall body (6) being made up of at least two external walls (6, 6') of the msert and the pultrusion profile (2)

sheets and at least two 1nternal sheets (6.2). 15 ipside it are ﬁl.led
curing the adhesive (9)

fitting the assembly made up of the mnsert and p rofiles
during the lamination process of the blade walls.

5. Blade 1sert according to claim 2, characterised by the
double wall body (6) being made up of an assembly of exter-
nal and mternal laminations (6.2) arranged 1n the shape of a
square. £k k% ok
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